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ABSTRACT 


The sensitivity of a circuit for detecting flashovers 
or arcs when the low voltage winding of distribution 


was investigated. 
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CONCLUSION 


1. The lowest ratio between the amplitudes of no 
fault and fault signals was 2/1 and the highest 
was 14/1. 


2, This new method will be employed in the Hickory 
automatic impulse test. / 
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DETECTION OF FLASHOVERS OR ARCS DURING THE LOW VOLTAGE WINDING 
IMPULSE TEST ON DISTRIBUTION TRANSFORMERS 


The method presently used to detect flashovers or internal bushing arcs 
which occur during the low voltage winding impulse test depends upon the time 
rate of change of the voltage tail of the applied wave. Since the tail of 
the normal applied wave is approximately one microsecond in duration, the change 
caused by a flashover iS very Slight. 


In order to improve the fault detection ability, a new method of flashover 
detection was devised and tested using several transformers. The results were 
considered very good and this method will replace the old method in the automatic 


test at Hickory. 


The impulse wave applied to the low voltage 
formers is approximately a 0.7 x 1.09 microsecond wave. This wave is normally. 
oscillatory and its second peak is of opposite polarity from the first. (See 
Fig. I). With the occurrence of a flashover or internal bushing arc to ground 


practically all of the second peak is eliminated. 3 


This difference in the size of the second peak between a normal wave and 
s0n which the new detection 


the chopped wave resulting from a failure is the basis uj 
circuit works. oye 


Description of Test Circuit 


The detection circuit is essentially an integrating circuit consisting of 


(8) IN75 germanium rectifiers and a 0,01 microfarad capacitor. For the test, 

this circuit was connected to a resistance divider in order to tap off a certain 
amount of the applied wave. (See Fig. II). The purpose of the germanium was 

to eliminate the first peak of the applied wave and to pass the second. The 
voltage developed across the 0,01 microfarad capacitor was impressed upon oscillo- 
eraph plates for measurement. Since the two halves of the low voltage winding 

are oppositely wound, the germaniums connected to the X4 jead through the resistance 
divider were reversed in order to eliminate the first peak of the voltage induced 


in that half of the low voltage winding. 


Frocedure 

0.7 x 1.5 microsecond impulse waves at the 25 kv level were applied to X3 
with Xo and Hg grounded (see Fig. TI). The voltage developed across C4 was 
impressed on oscillograph plates and photographed both for a normal applied 

wave and again when the X3 bushing flashed over. This procedure was repeated 
with the voltage across Co and with the X) bushing flashing over. Ten transformers 
were tested in this manner. } 3 


windings of distribution tranS- 
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ie ee , : 
Detection cirouds connected to X, through resistance divider 
Discussion and Conclusions: | 
The use of two detection circuits, one for each half of the low voltage Transformer R2 Voltage Measured Across Scope Plates 
winding is necessary to insure 100% fault detection, A flashover on the x, , : Tested Ohms ie Neltee lea 
bushing would not necessarily be detected with the circuit connected to Xq, eee es as Normal Applied Wave When X, Flashed Over 
The construction of some transformers is Such that the sane between the as 
two halvesof the low voltage winding is not perfect. 8=7200-120/240 1.5 191 0 
100 260 50 
Placing the germaniums, Cj and the 250 resistor in a small metal container Boe 260 5G 
improves the results by eliminating external pickup. Tapping off a greater signal : 
from the resistance divider also improves the results. 10-7200-120/240 We ee ee 
The overall results are considered sufficient to replace the old detection 10-4800-120/240 a a SA 
circuit with this new method. | 
; 37~1/2-4160-120/240 71.5 85 2s 
es | 100 165 48 
Detection circuit connected to X; through resistance divider | pee Sin is 
| 25-2400-120/240 71,5 90 0. i 
Transformer R2 Voltage measured across Scope Flates / 100 160 -{9) i 
Tested ohms 2) NOES TECBI yas SUR ae 150 220 50 
oan Normal Applied Wave When Xo Flashed Over 200 260 50 
3-7200-120/240 71.5 | 230 0 5-17, 200-120/240 100 350 60. 
100.0 300 30 150 455 60 
150.0 420 : 30 
10-7200-120/240-. 71.5 Teo. AT 
87=1/2-4160-120/240.. 71.5 122 AT 
100 165 60 
150 228 | 60 
200 | = 68 
25-2400-120/240 71.5 _ 115 : 25 
100 160 A0 
150 220 50 
200 cree 64 
5-17200-120/240 100 312 45 
150 450 : ste: 
1:0-480-120/240 ~ "71.5 116 38 
100 159 38 
200 200 OF 
3-4800-120/240 71.5 180 22 | 
| 50-480-120/240 35 125 a 35 
S71 /2-480-120/240. 71.5 180 55 
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